Abstract Parental perception of weight status and weightrelated behaviour of their toddler was determined through a questionnaire survey in child health care centres (CHCs). Complete data on weight, length, sex and age were available for 635 of 682 children (93.1%). The median age of the children was 37.0 months (range 24-56 months). Of all 635 children, 76.5% were normal weight, 16.2% underweight and 7.2% overweight. Parents' perception of the weight of their child compared with their peers was moderately related to the actual weight status. Of the parents of overweight and underweight children, 87.0% and 89.3%, respectively, were not concerned. Only the parents' perception of the amount of food eaten by their child was significantly related to the weight status. The primary goal of CHC workers should be to create parental awareness in case of their child being overweight or underweight and to support them in accomplishing a healthy lifestyle.
Introduction
The prevention and treatment of childhood overweight is one of the most important public health challenges. Childhood overweight is partially environmentally influenced, although it remains difficult to disentangle its determinants and risk factors. Therefore, it is worthwhile to identify environmental factors that can be influenced for prevention or treatment purposes [10] .
The prevalence of overweight and obesity in the Netherlands is increasing at an even faster rate than previously, and the prevalence of overweight in Dutch children aged 0-20 years doubled from 1980 to 1997 [16] .
Parents are of key importance in the prevention of childhood overweight. To involve parents in the prevention and treatment of overweight and obesity in their children successfully, awareness is of the utmost importance. Admitting that their child is at risk is an important prerequisite for the motivation to act [19] .
The first step in promoting a healthy lifestyle and a healthy body weight among preschool-aged children might be creating awareness amongst parents that obesity is a health problem. Although there is no direct evidence that increasing parents' awareness would prevent overweight and obesity in children, there is evidence that it can prevent risky overweight-increasing behaviour among children and adolescents [23] . Parents do not consult growth charts to determine whether their child is overweight. Instead, they might notice when a child becomes inactive or suffers from teasing by other children.
Parents may tend to define obesity as a condition accompanied by severe physical impairment, especially compromised mobility. They may also believe that a child's size is inherited and that the child will eventually shed excess weight with age [18] .
Between 1980 and 1997, in the Netherlands, the prevalence of serious underweight in 2-6-year-old children increased and in older children it decreased. There was also a rise in the variation of the weights at any give age, possibly reflecting more marked health differences [4] .
Underweight is related to several health risks. In the western world, it is a manifestation of a spectrum of disorders, coeliakie being the most important in preschool children. In developing countries, underweight is usually caused by undernutrition and, together with wasting and stunting, it affects about 200 million children under the age of 5 years [21] .
Parents who do not admit weight problems in their children, either under-or overweight, are less likely to take steps to change their children's lifestyles [6] . Summarising, parental behaviour change might be easier when they are aware of the overweight (or underweight) status of their child, perceive overweight as a problem that needs to be prevented and, subsequently, are informed on how to prevent it and have appropriate skills to change their own behaviour.
This study was conducted to determine whether parents have the correct perception of their child's weight status and weight-related behaviour and the level of concern they experience about their child's (future) weight.
Methods
In a cross-sectional survey, an anonymous self-administered questionnaire was completed by 682 parents of children 2-4 years of age in a partly urban but mostly rural part of the Netherlands (Hengelo and broad environment) who visited the child health care centres (CHCs) of the Organization of Home Care Carint in a 6-week period (from 18 April 2006 to 2 June 2006). The weight and length of the children were measured by trained CHC staff on calibrated measurement instruments, to the nearest 0.1 kg and 0.1 cm precision, without shoes and in underwear only. The registration of general characteristics comprised: gender and age (in months) of the child, and country of birth (Netherlands/ Other), educational level (low, intermediate, high) and selfreported length (in cm) and weight (in kg) of the mother and father.
Questionnaire
In a written questionnaire, participants responded to the following items using a five-point Likert scale (range 'disagree a lot' to 'agree a lot'): "I am worried my child is overweight right now"; "I am worried my child will become overweight"; "I am worried my child is underweight right now" [5] . Responses were dichotomised to 'agree' or 'disagree,' with the neutral answer classified as 'disagree. ' Participants also rated their child on five-point scales 'in comparison with other children his/her age' with regard to weight ('much thinner' to 'much more overweight'), healthiness of diet ('much less healthy' to 'much more healthy'), amount of food eaten ('eats much less' to 'eats much more') and activity level ('much less active' to 'much more active') [5] . These variables were reduced to three categories ('less,' 'about the same' or 'more'). All participants were also categorised as two groups: Dutch and non-Dutch. The non-Dutch group included three ethnic groups: Turkish, Moroccans and others.
Data analysis
The body mass index (BMI) of the children was calculated, and they were classified as: (i) severe underweight and underweight (together 'underweight'), (ii) normal weight and (iii) overweight and obesity (together 'overweight'), based on internationally accepted age-and sex-specific cutoff points [4, 7] . The BMI was also calculated for the parents, and they were categorised as normal weight (BMI < 25) and overweight (BMI ≥ 25). Bivariate relationships between categorical variables were examined using χ 2 tests or Fisher's exact test, where the expected cell count was less than 5 in more than 20% of cells. A logistic regression analysis was done with the z-score of the BMI of the child as dependent variables. Statistical analyses were carried out using SPSS v12.0 software.
Results
Complete data on weight, length, sex and age were available for 635 of 682 children (93.1%). Descriptive characteristics of the children and their parents classified according to the weight category of the child are presented in Table 1 . Of all 635 children, 76.5% were normal weight, 16.2% underweight (including 3.0% with severe underweight; n=19) and 7.2% overweight (including 0.8% with obesity; n=5). The age distribution of the children showed a peak at the ages of 24, 36 and 45 months, representing regular CHC consultation moments; the median age of the children was 37.0 months (range 24-56 months). There was a significant difference in weight status between boys and girls. The prevalence of underweight as well as the prevalence of overweight was higher in girls than in boys. Furthermore, the children of Dutch mothers were more often underweight, while the children of non-Dutch mothers were more often overweight.
Most of the mothers (92.3%) and fathers (93.0%) were born in the Netherlands. Fifty-seven percent of the mothers and 48.8% of the fathers had an intermediate education.
Fathers reported overweight more often (53.3%) than mothers (35.9%).
We compared parents with overweight, underweight and normal weight children to examine their perception of the child's weight, their level of concern about the child's current and future weight, and their perception of the healthiness of the diet, physical activity level and the amount eaten by their child in comparison with their peers (Table 2) . There was a significant difference in the parents' perception about the weight of their child compared with their peers between the parents of overweight, normal weight and underweight children. Of the parents of underweight children, 54.4% perceived their child as thinner versus 13.5% and 2.2% of the parents of normal weight and overweight children, respectively. Of the parents of overweight children, 37.8% perceived their child as more overweight versus 3.7% and 0% of the parents of normal weight and underweight children, respectively. Of the parents of overweight children, 87% were not concerned and 40% were not concerned about future overweight either. Of the parents of underweight children, 89.3% were not concerned about their child's underweight. There was no difference in the perception of the healthiness of the diet and the activity level between the parents of overweight, normal weight and underweight children. Of the parents with underweight children, 25 .5% reported that their child ate less; of the parents with overweight children, 28.3% reported that their child ate more compared with their peers (p=0.000). Figure 1 shows the distribution of the child BMI z-scores according to the level of parental concern about current overweight. The height of the box (i.e. the difference between the third and first quartile) is about equal for the two groups, indicating that the spread of the middle 50% of the scores does not differ much among the groups. There was a significant difference in the median BMI z-score between the concerned and not concerned groups (concerned 0.47; not concerned −0.18; Mann-Whitney U-test p=0.007), indicating that, for the group of children with concerned parents, the BMI score was, on average, higher than for the group of children whose parents were not concerned. The fact that the median z-score was positive for the first group, and negative for the latter, means that more than 50% of the children with concerned parents have a BMI value above the general mean BMI, and that less than 50% of the children with not concerned parents have a BMI value above the general mean BMI.
Comparable results were found for the distribution of the child BMI z-scores according to the level of parental concern about future overweight. There was a significant difference in the median BMI z-score between the concerned and not concerned groups (concerned 0.04; not concerned −0.21; Mann-Whitney U-test p=0.006) (boxand-whiskerplot not presented). Figure 2 shows the distribution of the child BMI z-scores according to the level of parental concern about underweight. There was no difference in the median BMI z-score between the concerned and not concerned groups (concerned −0.17; not concerned −0.13; Mann-Whitney U-test p=0.754).
The level of concern of parents of overweight (n=46) and underweight (n=106) children was not related to gender, age of the child or the country of birth, educational level and weight status of the father and mother.
A multivariate logistic regression analysis with z-scores of the BMI of the child as the dependent variable and the age of the child, gender, country of birth of the parents, education of parents, concern that the child is overweight now, concern that the child will become overweight in the future and perception of the child's weight compared with peers as independent variables showed that the parents' perception of their child's weight as compared with their peers was significantly related with concern about current overweight (p=0.005) and concern that a child would become overweight in the future (p=0.031).
Discussion
This study shows that 62% of the parents of overweight children and 46% of the parents of underweight children in the age group of 2 to 4 years estimated their children's weight status incorrectly. The perception of the healthiness of the diet and the physical activity level did not differ between the parents of overweight, normal weight and underweight children. Only the perceived amount of food eaten by their children differed significantly, but still just over one quarter of parents with underweight or overweight children reported that their child ate less respectively more compared with their peers A strong feature of this study was the high response rate of 93% (n=635) on the questionnaire. Therefore, the results of the study are generalisable to the preschool population living in an eastern, mostly rural, part of the Netherlands. Another strong feature of the study is that the anthropometric data of the children were collected according to a uniform protocol, which makes the BMI data highly reliable. One of the limitations of the study was that the overweight prevalence figures of the parents (fathers: 53.3%; mothers: 35.9%) are based on self-reported anthropometric data, which are known to have restricted reliability [14] . The prevalence proved to be slightly lower than that reported in other Dutch studies, based on measured data (2005-2006: male: 57%; female: 42%) [25] . Finally, our choice to classify the neutral answers on the three questions on concern about the weight status as 'disagree' can be debated. However, it made the results comparable with those of other studies [1, 5] .
In the study population, 7.2% of the preschool children were overweight and 16.2% were underweight. A comparable prevalence of overweight in preschoolers was found in other rural parts of the Netherlands [24] , but in urban populations, a prevalence of 14-15% was found [3, 8, 13, 26, 27] . In 1997 in the Netherlands, according to the international criteria proposed by Cole et al. [7] , the overweight prevalence was 7.4 to 9.7% and 8.2 to 12.3% in 2-4-year-old boys and girls, respectively; according to criteria proposed by van Buuren [4] , the underweight prevalence for 2-6-year-old children was 16.2% (boys) and 15.0% (girls). In our study, girls and children of nonDutch parents were more often overweight. These findings were consistent with previous studies. According to a study of Fredriks et al., Turkish and Moroccan children are considerably more often overweight than Dutch children [11, 15] .
Also, in 2006, a parallel cross-sectional study of school children in exactly the same area of the Netherlands showed that 17.2% of children 5-6 years of age (432/2,509) and 23.5% of children 10-11 years of age (376/1,597) were overweight [12] . It appears that a dramatic rise in the prevalence of overweight occurs in children after the preschool period.
Recognising a deviant weight status, at least in their own child, seems to be a universal problem for parents. Therefore, it is not surprising that almost 90% of parents were not concerned about the presence of underweight or overweight in their child. Even 40% of parents of overweight children were not concerned about future overweight. In the USA and Australia, even 70% [1] to 80% [5] of mothers of overweight children failed to perceive their child as overweight, especially mothers with a low level of education [1] . In Australia, only 5% of mothers indicated concern about their child being overweight, while only 16% was worried that their child would become overweight in the future [5] . Studies from other countries have also shown that parents are neither concerned about nor sensitive to their children's overweight or obese status [6, 9, 17, 19, 20, 22] . In the Netherlands, there seems to be a little more awareness and concern compared to Australia and the by parental concern about current overweight. The bold line in the middle of the box shows the median value, which is significantly higher for the concerned versus the not concerned parents (p=0.007). The top whisker of the box is the third quartile and the low whisker the first quartile USA. In the studies in those countries, however, much more overweight and obese fathers and mothers were included. This suggests that the normal perception has become a more 'overweight' perception, which is very worrisome. To our knowledge, this is one of the first studies into parents' perception of the weight status of their preschool child that includes underweight as well, so the comparison of results across studies was not possible. Further studies are needed to establish the significance of the cut-off points for (severe) underweight in terms of sensitivity and specificity for the presence of specific disorders in Western countries.
Even parents who realise that they have an overweight or obese child may not know that obese children are more likely to become obese adults and have an increased risk of developing diabetes and heart disease. It appears that parents often believe that young children may outgrow their overweight. Recognition of overweight by parents and being concerned is an important step towards the process of the prevention, diagnosis and treatment of childhood obesity [2] .
We conclude that overweight as well as underweight go largely unrecognised and parents fail to identify the future weight in their children correctly. When parents are not aware and concerned of their child's under-or overweight, we cannot expect them to change their childrearing or life style behaviour. The reasons for poor awareness might include denial, reluctance to admit a weight problem, or desensitisation to excess weight because being overweight has become normal. Parents may protect themselves by denying the problem. Overweight or obese parents have not been able to fight it, so why make a problem over it? This coping style might prevent the child from becoming depressed and prevent feelings of low self-esteem.
As public health policies try to increase parental awareness about preventing obesity, they can also help improve the recognition of childhood overweight. In future research, the underlying mechanisms for why parents do not recognise either overweight or underweight should be explored and how they are supported optimally in doing so. While informing parents about the weight of their child, the health care workers should stay alert in order to prevent an increase in anxiety in young parents. The side effect of too much attention could be that more children become underweight or develop feeding/eating problems. Finding a good balance is of utmost importance.
